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f(x) =secx +3x -2, Ik
2 2

(a) Show that there is a root of f(x) = 0 in the interval [0.2, 0.4]

2)
(b) Show that the equation f(x) = 0 can be written in the form
2 1
X=—-
3 3cosx
)
The solution of f(x) = 0 is a, where a = 0.3 to 1 decimal place.
(c) Starting with x, = 0.3, use the iterative formula
— 2 1
™3 3cosx,
to calculate the values of x , x, and x,, giving your answers to 4 decimal places.
3)
(d) State the value of o correct to 3 decimal places.
1)

g L(02) = sec ©2) + 3(G2)-2
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Question 1 continued

A)_ -I[-.(x_) = Sec x_ + Sx _2 =
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b o = O 31§ racians (3 22)
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15 2x 14
f(x) = - + , x>1
3x+4 x-1 (Bx+4)(x-1)

(a) Express f(x) as a single fraction in its simplest form.

“

(b) Hence, or otherwise, find f'(x), giving your answer as a single fraction in its simplest
form.

a)

1@_: I8 Ge-1) _ QxCS:Hq) /4
(31+‘+)éf ) (&w)@ D (zm@@h,)

3
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Question 2 continued
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3. (a) By writing cosec x as ——, show that
sin x
d
M = —cosec xcot x
dx 3)
Given that y = ¢** cosec 2x, 0 < x < %,
.. dy
(b) find an expression for —.
3)

. . T . . .
The curve with equation y = e’* cosec 2x, 0 < x < Py has a single turning point.

. . . L 1
(c) Show that the x-coordinate of this turning point is at x = —arctan k where the value
of the constant & should be found.

)

Z@{“ U= Srn Lek y = -
d“/_ = (US Z dll - - U-z B
Ar Hlu

o _;_--i < CO5 X S
SN 2
- = —-_____I____...« >, osx
Sin 2¢ Srade

= _— cusec . col 2
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Question 3 continued
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4. A pot of coffee is delivered to a meeting room at 11am. At a time ¢ minutes after 11am
the temperature, 6 °C, of the coffee in the pot is given by the equation

0 =A + 60e
where 4 and k are positive constants.

Given also that the temperature of the coffee at 11am is 85 °C and that 15 minutes later it
is 58 °C, ' o
. [ ond Eion

(a) find the value of 4.

(1)
(b) Show that k = —l—ln (E)
15 11 3)
(c) Find, to the nearest minute, the time at which the temperature of the coffee
reaches 50 °C.
C))

535_06':; _fffe ..Jn’éfl_i{a(_ _ ijc.ﬂy?c-;&\_ne_ *-"T/./ﬂf"’_ y Z;’(;’l_é:‘ 0.

A5 _¢60 =28°Cc  /

o kb
b) G = A + €EO0e
] | Lé
O-HA = Loc¢
(A A’( = (_9—4__ .
80
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Question 4 continued
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Question 4 continued

e = a2
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Figure 1

VA 4

The curve shown in Figure 1 has equation

x =3siny+ 3cos y, ——<y< —

r
4 4
(a) Express the equation of the curve in the form

T
x = Rsin(y + a), where R and a are constants, R > 0 and 0 < a < 3

&)

. . . dy . 1
(b) Find the coordinates of the point on the curve where the value of ‘—12 1S 3"
x

Give your answers to 3 decimal places.

()

= K}‘/U cos X+ KCCD_J.S’.?“ o
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Question 5 continued
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Question 5 continued
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6. Given that a and b are constants and that 0 <a < b,
(a) on separate diagrams, sketch the graph with equation
() y=[2x+4|,
(i) y=[|2x+a|-b.

Show on each sketch the coordinates of each point at which the graph crosses or meets the
axes.

(6)
(b) Solve, for x, the equation

|2x+a|—b=§x

giving any answers in terms of g and b.

j:/]:t-f Gf 3 , J 523

@

,3:/29c+0«/—}

(/%f(j = Do +a-h

0= 2x+6-h
x = b=s
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IHS ¢ J:Zx-(—a’} = 3 °
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_-£ x = H-a
3 /
o = 202
LHS ¢ r=dx —(a *é) = '{7(, -0 "5)
” \_'\_-L 2 .;E:!—
. .
— 27 % = a+tb
Az -] | “(0\475)
~ZFx = a+b M5\ ‘
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7. (i) (a)Prove that
cos 30 = 4 cos*@ — 3 cosd
(You may use the double angle formulae and the identity

cos(4 + B) = cos A cos B —sin 4 sin B)
“@

(b) Hence solve the equation

2cos30+cos280+1=0

giving answers in the interval 0 < 6 < 7.
Solutions based entirely on graphical or numerical methods are not acceptable
)

(i) Given that @ =arcsinx and that 0 <8 < > show that

42
cot0=M, 0<x<1
g )
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Question 7 continued
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. The function f is defined by

Leave
blank

fix — 3 -2e™, x€eR

(a) Find the inverse function, f~'(x) and give its domain.

)
(b) Solve the equation £~'(x) = In x.
y Q)
[5C (ML &,»—(‘
The equation f(f) = ke’, where k is a positive constant, has exactly one real solution.
e
(¢) Find the value of £.
@
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% = —(n/3-y )
=)
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Question 8 continued
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